In this paper an exploratory research of the determinants of criminal victimization in São Paulo state is conducted using the life-style and opportunity models with Seade's 1998 Pesquisa de Condição de Vida (Life Condition Survey). São Paulo is the most populous Brazilian state with 37 million inhabitants, responding for more than one third of the Brazilian GDP. Our results indicate that the life-style and opportunity models had a good fitting to the data. As expected, the likelihood of being a burglary/larceny victim is increasing in income and if the person is male, and it decreases if the person is married and has few years of schooling. In relation to assault, the victimization likelihood increases considerably if the person is asian, single or divorced, and foreigner, on the other hand, it is decreasing in income and years of schooling, and it is smaller for black or multi-racial background people.
Introduction
Since Becker (1968) crime has become a topic of increasing relevance among economists. In order to understand the crime decision process, Becker (1968) introduced the idea that criminals are rational, self-interested agents whose behavior can be best understood as an optimal response to incentives. More recently, Ehrlich (1996) extended this work, developing a model in which the level of crime is jointly determined by the supply of offenses and the demand for private and public protection from crime. In addition, Sah (1991) studied the patterns of crime, considering that criminals make crime more appealing to nearby residents by jamming the law enforcement system and, therefore, lowering the probability of punishment. Although, these articles try to establish when crime is an optimal decision, they offer few clues as to which individuals are most likely to be victims of crime, an important topic, especially in violent countries like the Latin American ones.
The obtained results indicate that the life-style and opportunity models had a good fitness to the data. As expected the likelihood of being a burglary/larceny victim is increasing in income and if the person is male, and it decreases if the person is married and has few years of schooling. In relation to assault, the victimization likelihood increases considerably if the person is Asian, single or divorced, and foreign, on the other hand, it is decreasing in income and years of schooling, being smaller for black or multi-racial background people. This paper is organized as follows. Section 2 addresses the models and the determinants of the victimization. The data set, the estimations and the results are presented in section 3. Finally, the conclusions are drawn in section 4.
The Determinants of the victimization
The exploratory research that will be conducted here about the determinants of the victimization by violence is based on two well-known studies: Hindelang et al. (1978) e Cohen et al. (1981) that developed the life-style and opportunity models. The theoretical framework developed by them consists in organizing the factors that affect the likelihood of an individual being a victim of a crime. The five main factors are: i) exposure, the physical visibility and accessibility of persons or objects to potential offenders at any time or place; ii) proximity, the physical distance between areas where potential crime targets reside and areas where relatively large populations of potential offenders are found; iii) guardianship, the effectiveness of persons private security guards, law enforcement, objects such as alarms, in preventing violations from occurring; iv) target attractiveness, the material or symbolic desirability of persons or property targets to potential offenders; v) definitional properties of specific crimes, the features of specific crime that act to contain strictly instrumental actions by potential offenders.
The five main factors crucially depend upon the life-style of the individual. For example, persons that spend more time in public places will present a higher degree of social interaction; as a consequence they will be more exposed. Crime exposure also depends on the socio-economic characteristics of the individual, this is so because the smaller the distance between the places frequently visited by the potential victim and by the agents that presents the typical features of criminal the larger will be the likelihood of occurring a crime.
In terms of guardianship level by the potential victims, depending on their preferences, or even their occupation, the individuals may frequent places with different levels of security. The target attractiveness is related to its defense ability and to the possible offender's utility gain, generally proxied by the victim's purchase power.
The guardianship ability may be influenced by age and gender, and the former to the victim's economic situation. The crime intrinsic features may or may not reinforce the other factors. Crimes that involve high sums of money will be probably better planned, which includes a cautiousness choice of victim. So factors like exposure and guardianship besides target attractiveness are clearly reinforced.
Theoretical model
To provide an analytical treatment of the life-style and opportunity models main insights we developed an analytical model in which citizens and criminals make rational decisions. Citizens (potential targets) decide how much to invest in private protection, a proxy for guardianship. Criminals decide to commit or not an offense, based on citizen wealthy, a proxy for attractiveness. We also consider the effects of exposure and proximity in our model discussing how criminals meet citizens.
In fact, our theoretical model is an extension of Gaviria and Pagés (2002) model. Their model analyses property crimes, considering the following structure. There are many citizens, each one has an exogenous wealth. Thus the wealth could be viewed as an individual type. There is only one type of criminal. In the first stage citizens decide how much to invest in private protection, having knowledge of the criminals characteristics. In the second stage, citizens are matched with criminals, who in turn decide whether or not to commit a crime, taking as known the victim wealth. We modified both stages. In the first we considered a continuum of criminal types. Thus agents decide how much to spend in private protection considering the distribution function of criminal types. In this sense, our model is a stochastic version of Gaviria and Páges (2002) model. 1 In the second stage, we discuss more accurately the matching process between citizens and criminals. For example, we suppose that this process depends on citizen type, that is, her level of wealth.
Thus, we suppose that the target (i) attractiveness is proxied by her income, w i , and she
can invest e i in her self-security. The offender's (j) benefit of a crime is given by δ j w i , where
is an offender (j) specific parameter. This parameter may reflect the ofender's ability, or her preference for certain types of crime. The offender has a 1-p(e i ) likelihood of having a successful offense against victim (i), which is decreasing in e i . In case of failure, she will face a punishment, F j , where
The offender will attack when the expected benefit surpasses the expected punishment:
It is assumed that the offender is able to observe i e , it is easy to know if the target has electrified fence or watchdog in her property or if she is accompanied by bodyguards. The investment i e is endogenous and it is chosen by the potential victim taking into account distribution function j δ and j F .
( )
Therefore the chosen i e level will be, on average, the one that makes the offender indifferent about committing or not the crime and it is given by:
1 We keep the assumption that criminals know about the type of the victim. 2 Like, Gaviria and Páges (2002) agents are supposed to be risk neutral. Now, the interaction among victims and criminals will be described. It is assumed that criminals and potential targets are spread and meet each other with a chance of ij π . This probability depends on the distance between offender and victim and on the target's exposure. Both will be considered exogenous in this model. In fact, it is not obvious that these variables are endogenous, because people may not be able to implement their choices; for example, it is not easy to change jobs because one has to cross a dangerous area to go to work. However, because the wealthy individuals frequent more secured places, we assume that ij π is a decreasing function of income, i w , and it is also an increasing function of the proportion of offenders in society, i.e., ( )
if n is a criminal and N is the population size.
The offender (j) faces a certain number of potential targets per period and evaluates if committing the crime is an optimal choice. Assume that
the agent's private security investment decision, as done above, does not change; as a result the likelihood of an agent (i) being attacked by a criminal (j) is given by
It was seen that 
After some algebraic manipulation, it is possible to prove that,
The inequality comes from the fact
and it implies that by investing in self-security it is possible to reduce the chance of being a victim, as predicted by the above models. Assume that
This probability would be zero only if
. Even investing in private security, there is always a chance of being a victim, in other words, there is at least one J δ that makes (11) larger than zero.
Notice that
is not of function of income. It happens because the investment in security is exactly the one that makes the attractiveness generated by income go to zero. In the case of a zero investment in security, because ( ) 
Thus, as long as g is decreasing in income, the above probability (12) increases in income. Hence it follows that attractiveness, proxied by income, increases the chance of being a victim of the individuals that do not invest in self-security (increase in guardianship). Going back to those two cases of e i concavity: Case 1) ( ) i i w e * is concave. The optimal investment in security, as a function of income, is decreasing and only the agents that have
will invest in security. Once the criminal meets the potential target, the chance of being a victim is decreasing if the potential target has invested in private security. Moreover, as ( )
is decreasing in i w , the model clearly implies that the wealthier agents will have a smaller chance of victimization, which agrees with the life-style and opportunity models. will invest in security. As we've seen, once the criminal faces the potential target, the likelihood of committing a crime will decrease if the target invests in private security, but as ( )
is decreasing in i w , the model does not show a clear implication about the probability of victimization of a wealthy individual. The wealthy individuals have a smaller chance of meeting criminals, but once it happens the chance of being a victim is larger than the poor individuals' one. This result can also be found in the life-style and opportunity models.
Data, Regressions and Results
The PCV has a considerable range of information about the families and the individuals interviewed. So much so, it enable us to have a satisfactory assessment about the individual life-style and to know if the individual were a victim of burglary/larceny or assault in the twelve preceding months without collecting data from other sources.
The PCV is a household sampling survey that allows the identification of the household and its people, in individual and family level, and making possible the investigation about housing, employment, income, health service use and exposure to violence.
The PCV data were collected between June and November of 1998 the seven regions of the São Paulo state: the Great São Paulo and six other regions covering the remaining area of the state. Fifteen thousand domiciles were visited, being 4,700 of them in the Great São Paulo region. The survey employed two dimensions for data collection: domicile and individual. The violence exposure data were collected at the individual level. The violence exposure data were collected at the individual level.
An important feature of these data about victimization is that it was not obtained from police reports, but the individual itself provided this information by answering the survey. In fact, a critical sample selection bias is avoided.
Following Carneiro and Fajnzylber (2001) and Ramirez et al. (2001) we included the following types of variables in our regressions: i) gender, in general men are more exposed and women have less self-defense; ii) age, we allow non-linear and discontinuous effects, since the effect could be concave and we expect that each range has a distinct life-style; iii) race; iv) marital status, because it is an important determinant of an individual's life-style; v) schooling, because it affects social interactions, as in age case we allow non-linear and discontinuous effects; vi) income, we allow non-linear effects introducing the logarithm of income, besides the level income 5 ; vii) housing, because each region has differences in public safety, etc.
In this paper we use the logit model with the following specification to study the patterns of burglary/larceny and assault victimization in São Paulo state.
where Y i is a dummy variable indicating if the individual i who lives in region r was a burglary/larceny or assault victim, X i is a vector of the individual characteristics (age, race, schooling), is a vector of the domicile characteristics (number of dwellers, public illumination), γ r is a São Paulo state region effect and (i is an individual error term.
Burglary and Larceny victimization
We started with the burglary/larceny case. In the PCV survey burglaries and larceny were considered equivalent, even though they are distinct social interactions. Burglary is a crime without physical violence, that in general is not reported to the police unless the stolen property is expensive or it is insured. Larceny involves physical violence threat and therefore is considered more serious.
Initially we estimated model (1) that included variables related to gender, age, schooling, income, and marital status. Table (1) reports the results. As expected by the life-style model, the likelihood is larger for men and increasing in income and schooling, it is smaller for nonwidows, elderly people (from 45 to 59 years) and low schooling individuals (low exposure, low attractiveness).
In model (2) were included variables related to the socioeconomic situation of the individuals. We find that the fact of not having public illumination on the home street (low security) increased the chance of being a victim. On the other hand, the fact of having health insurance reduced the likelihood and the larger the number of persons living in the same home, the smaller is the likelihood of being a victim (lower attractiveness, because it is a lower income proxy). Finally, model (3) has controls for the place of birth and how long have she been living in current home of the individual and if she is a foreigner or born in São Paulo state. In addition to the results of model (2) it can be added that home street public iluminating service availability is no more significant and the longer the individual is living in the same home the smaller is the likelihood of being a victim. We stress that the estimated coefficients showed a great robustness to the inclusion of other controls in model as shown by models (2) and (3).
Assault victimization
In terms of assault, it is necessary to consider that this type of crime involves moral and cultural values. Thus a subset of the surveyed individuals may not consider crime the injuries that resulted from fights, domestic violence, and in some cases it can be considered not to serious to be reported to the police, and the recognition of being a victim can reveal family conflicts.
For assault crime the procedure employed was the same, and the results are presented in table (2). In model (1) the fact of being asian, and divorced or single increased the likelihood of being a victim, however, income and years of schooling are inversely related to the likelihood of being a victim. In model (2) we noticed that the black or multiracial background dummy variable became statistically significant with a negative sign. The individuals that have health insurance presented a smaller likelihood of being victims of assault. Moreover, the larger the number of dwellers of a home, the smaller will be the likelihood of victimization. We stressed that in model (3) the black dummy variable continued to be statistically significant with the same sign and magnitude of model (2). In addition, the fact of being a foreigner drastically increases the chance of being assaulted. Notice that it is not possible to distinguish if these foreigners are legal or illegal immigrants, being the latter a growing phenomenon lately. Again, the estimated coefficients were robust to the inclusion of other control variables.
Conclusions
This paper analyses the determinants of the individual risks of being a victim of violence in São Paulo state by using the life-style and opportunity models. From the regressions output we concluded that the likelihood of being a victim of burglary/larceny is increasing in income and years of schooling, if the individual is male, and it is drastically diminished if the individual is not a widow and has few years of schooling. In respect of assault victimization the likelihood increases if the individual is single or divorced, asians and foreigners. On the other hand, it is decreasing in income and schooling. All models include region fixed effects, and clustering by region. All models include region fixed effects, and clustering by region.
